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CONSTRUCTION MACHINERY 



TECHNICAL FIELD 



The present invention relates to construction machinery such 
as hydraulic power shovels or the like. 

BACKGROUND ART 

With a construction machine such as a hydraulic power shovel 
or the like, it is desirable to plan for enhancement of energy saving 
when driving the machine, or when performing various different types 
of w6rk. Thus, in the prior art, such machines have been proposed, 
which can be changed over to energy saving driving when the actual 
fuel consumption (the actual fuel consumption ratio) does not reach 
a reference value (a fuel consumption ratio which is taken as a 
reference) (for example, refer to Patent Reference #1) . Furthermore, 
there are such machines which are capable of calculating the work 
amount and the fuel consumption, and of analyzing whether the working 
efficiency is good or bad (for example, refer to Patent Reference 
#2) . 

In other words, with the construction machine 1 described in 
the above Patent Reference #1, the fuel which is actually consumed 
is calculated, and from this an actual fuel consumption is calculated 
as the fuel consumption amount per unit time. This actual fuel 
consumption is compared with a reference value which is set in advance, 
and, when the actual fuel consumption is less than its reference 
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value,, then changeover to energy saving driving is performed. 
Furthermore, with the construction machine described in Patent 
Reference #2, the work amount is detected by a detection ^device 
which consists of an engine rotational speed sensor, a fuel sensor, 
and a sensor for load detection or the like, and the work amount 
and the fuel consumption for a cycle time are calculated, whence 
the work amount per time and the work amount per fuel consumption 
are calculated; and this work amount per time and work amount per 
fuel consumption which have been calculated are printed out. 

Patent Reference #1: Japanese Patent Laid-Open Publication 
2002-285890 {Claims 3 to 4, Fig. 1) 

Patent Reference #2: Japanese Patent 2,534,880 (Claims 3 to 
4, Fig. 1) 

In this manner , in the prior art , it has been possible to perform 
energy saving driving with a construction machine. However, with 
the construction machine as described in the above Patent Reference 
#1, although energy saving driving can be shifted to after the fuel 
consumption has become bad, it is not possible to shift to energy 
saving driving if the fuel consumption does not actually become 
bad. In other words, it becomes possible automatically to shift 
to energy saving driving when the fuel consumption during actual 
use has become bad. Furthermore, with the construction machine as 
described in the above Patent Reference #2, the work amount per 
time and the work amount per fuel consumption are only written 
(displayed) upon a report. Due to this, even if the operator looks 
at this report, he will not necessarily perform driving leading 



to improvement of the fuel consumption, and this does not make 
contribution to attainment of energy saving. 



DISCLOSURE OF THE INVENTION 
This invention has been conceived in order to eliminate the 
deficiency above described in the prior art, and its object is to 
provide a construction machine, which can prompt its operator to 
perform driving and operation for enhancement of the fuel 
consumption . 

- Thus, the construction machine of claim 1 is characterized 
by having indicating means (30) which measures a fuel consumption 
ratio and provides an indication for communicating a difference 
between the measured fuel consumption ratio and a set fuel consumption 
ratio. 

With the above described construction machine of claim 1, since 
it is possible to indicate the measured difference between the fuel 
consumption ratio (for example, the fuel consumption ratio per time, 
or the fuel consumption ratio per work) which has been measured, 
and the set fuel consumption ratio which has been set on the indicating 
means 30, accordingly it is possible for the operator of the 
construction machine to recognize the difference or the like between 
the measured fuel consumption ratio and the set fuel consumption 
ratio. Due to this, the operator is able, based on this difference, 
to perform driving so as to bring the actual fuel consumption ratio 
close to the set fuel consumption ratio which has been set in advance . 

And the construction machine of claim 2 is characterized in 



that, when the above described measured fuel consumption ratio is 
klarger than the above described set fuel consumption ratio, the 
above described indicating means (30) provides an indication for 
prompting an improvement of fuel consumption. 

With the above described construction machine of claim 2, when 
the above described measured fuel consumption ratio is larger than 
the above described set fuel consumption ratio, the above described 
indicating means 30 provides an indication which prompts the operator 
to improve the fuel consumption. Due to this, the operator is able 
to recognize this indication to be prompted to improve the fuel 
consumption . 

And the construction machine of claim 3 is characterized in 
that the above described indication for prompting the improvement 
of fuel consumption includes a display which is displayed on a monitor 
screen (26) which is provided in an operator cab (11) of the above 
described construction machine. 

With the above described construction machine of claim 3, since 
the display prompting to improve the fuel consumption can be displayed 
on the monitor screen 26 provided within the operator cab 11, it 
is possible for an operator in the operator cab 11 to detect this 
display easily. 

And the construction machine of claim 4 is characterized in 
that the indication for prompting the improvement of fuel consumption 
includes a voice presentation by a voice generator which is provided 
in the operator cab (11) . 

With the above described construction machine of claim 4, the 



operator is able to recognize the indication prompting to improve 
the fuel consumption via a voice presentation by a voice generator. 
In other words, he is able to recognize the above described indication 
prompting to improve the fuel consumption aurally, while the operator 
keeps looking forward through the front window, without having to 
look at the monitor screen 26. 

The construction machine of the above described claim 5 
comprises: measurement means (31, 32, 33) which measures a fuel 
consumption ratio; storage means (52) which stores a plurality of 
reference fuel consumption ratios which are set in advance, 
corresponding to different work loads; selection means (53) which 
selects a reference fuel consumption ratio which corresponds to 
the work load, from the above described storage means; comparison 
means (53) which compares the fuel consumption ratio measured by 
the above described measurement means and the reference fuel 
consumption ratio selected by the above described selection means; 
and output means (30) which outputs the result of comparison by 
the above described comparison means. 

And the construction machine of the above described claim 6 
further comprising: control means which has a plurality of selective 
work modes having respectively different reference load values, 
and controls an operation of the construction machine so that a 
work load thereof matches the reference load value corresponding 
to a selected work mode, wherein the storage means stores the reference 
fuel consumption ratios which correspond to the work modes; and 
the selection means selects a reference fuel consumption ratio which 



corresponds to the selected work mode. 

According to the construction machine of claim 1 , the operator . 
is able to perform driving so as to bring the actual fuel consumption 
ratio close to the set fuel consumption ratio which has been set 
in advance. Due to this, the fuel consumption can be improved. 

According to the construction machine of claim 2, the operator 
is able to recognize the indication prompting to improve the fuel 
consumption, and to perform driving so as to improve the fuel 
consumption . 

According to the construction machine of claim 3, while driving 

the vehicle to travel or perform various types of work (for example, 
9 

excavation or the like using the working machine) , the operator 
is able to recognize the display prompting to improve the fuel 
consumption by visual inspection of the monitor screen, and to make 
an effort to perform driving or operation for improving the fuel 
consumption, so that it is possible to contribute to energy saving. 

According to the construction machine of claim 4 , the operator 
is able to recognize aurally the above described indication prompting 
to improve the fuel consumption, while the operator keeps looking 
forward through the front window, without having to look at any 
monitor screen. The operator can concentrate on the operation of 
driving and perform the operation in a stable manner. 

According to the construction machine of claim 5, according 
to the work load (for example, the work ratio) of the construction 
machine, it is possible to compare the actually measured value of 
the fuel consumption ratio with the respective different reference 
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value according to the work load (for example, the work ratio) of 
the construction machine, and to prompt the operator to perform 
driving so as to improve the fuel consumption more effectually. 

According to the construction machine of claim 6, the 
construction machine has a plurality of selectable work modes for 
which the reference load values are different, selects one of the 
work modes, and then compare the actually been measured fuel 
consumption ratio with the reference fuel consumption ratio which 
corresponds to the selected work mode. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a schematic perspective view showing an embodiment 
of the construction machine according to this invention; 

. Fig. 2 is an overall outline view of the above described 
construction machine; 

Fig. 3 is a block diagram of a control circuit according to 
a first embodiment of the above described construction machine; 

Fig. 4 is a graph showing fuel consumption amount per unit" 

t ime ; 

Fig. 5 is a graph showing fuel consumption amount per unit 
work amount ; 

Figs. 6(a) to 6(b) show explanation of the characteristics 
of various work modes; 

Fig. 7 is a block diagram of a control circuit according to 
a second embodiment of the above described construction machine; 

Fig. 8 is an elevation view of a monitor device; 
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Fig. 9 is a table of set reference values of fuel consumption, 
stored in storage means; 

Fig. 10 is a flow chart showing the procedural flow of the 
second embodiment. 



BEST MODE FOR CARRYING OUT THE INVENTION 
Concrete embodiments of the construction machine of this 
invention will be explained below in detail with reference to the 
drawings. Fig. 2 is an overall view of this construction machine. 
This construction machine is a hydraulic power shovel, and comprises 
a lower portion running unit 1, an upper portion turning unit 3 
which is mounted via a turning mechanism 2 on the upper portion 
of the lower portion running unit 1, so as to be rotatable thereon; 
and a working machine 4 is mounted on this upper portion turning 
unit 3. This working machine 4 comprises a boom 5 whose base portion 
is pivotally coupled to the upper portion turning unit 3, an arm 

6 which is pivotally coupled to the end of the boom 5, and a bucket 

7 which is pivotally coupled to the end of the arm 6. Furthermore, 
an operator cab 11 and so on are provided on the upper portion turning 
unit 3. 

In the central portion of the operator cab 11 of the upper 
portion turning unit 3, as shown in Fig. 1, there is provided a 
cab seat 13, and driving operation means 14 is provided in front 
of this cab seat 13 . This driving operation means 14 comprises driving 
levers 15 and 16, and driving pedals 17 and 18 which are pivoted 
integrally with these driving levers 15 and 16. In this case it 
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is so arranged that, when the driving levers 15 and 16 are pushed 
forward, the lower portion running unit 1 drives forward, while, 
when the driving levers 15 and 16 are pulled backwards, the lower 
running unit 1 drives in reverse. It should be understood that a 
pedal 8 for attachments is provided in the neighborhood of the driving 
operationmeans 14 , and furthermore an instrument panel 10 is provided 
near one side window 9. 

Furthermore, working machine operating levers 19 and 20 are 
provided at the sides of the cab seat 13. The above described working 
machine operating levers 19 and 20 are for performing raising and 
lowering of the boom 5, rotation of the arm 6 and of the bucket 
7, turning operation of the upper portion turning unit 3 itself, 
and the like . Moreover, a lock lever 21 is provided in the neighborhood 
of the working machine operating lever 19 on one side. Here, by 
a lock lever 21, is meant a device for stopping functions such as 
operation of the working machine 4, turning of the upper portion 
turning unit 3, running of the lower portion running unit 1, and 
so on. In other words, it is possible to Lock the operation of the 
working machine 4 by performing pulling upward operation of the 
lock lever 21, and, in this state, it is possible to ensure that 
the working machine 4 and so on cannot be operated, even if the 
working machine operating levers 19 and 20 and so on are operated. 

Furthermore, a monitor device 22 which displays the state of 
the engine and the like is provided within the operator cab 11 of 
this construction machine. Here by the state of the engine, is meant, 
for example, the temperature of the engine cooling water, the engine 



oil temperature, the remaining fuel amount, and so on. It should 
be understood that this monitor device 22 is disposed on the lower 
portion of a vertical frame 25 which partitions between the front 
window 23 and one of the side windows 9 of the operator cab 11, 
and, on the front surface of its external casing 24 , there are provided 
a monitor screen 26 and push buttons 27... for operation. Moreover, 
it should be understood that this monitor screen 26, for example, 
may consist of a liquid crystal panel. 

Now, this construction machine comprises a control circuit 
shown in Fig. 3. And the fuel consumption ratio per unit time 
(hereinafter termed the fuel consumption per time) , or the fuel 
consumption ratio per unit amount of work (hereinafter termed the 
fuel consumption per work) , is measured by this control circuit, 
and, with indicating means 30, it is possible to provide a display 
from which it is possible to know the difference between the fuel 
consumption per time which has been measured, and a fuel consumption 
per time which has been set, or the difference between the fuel 
consumption per work which has been measured, and a fuel consumption 
per work which has been set . This control circuit comprises detection 
means for fuel consumption 31, work amount detection means 32, 
calculation means 33 into which are inputted the detected values 
which have been detected by these detection means 31 and 32, control 
means 34 into which the result of calculation by the calculation 
means 33 is inputted, setting means 35 which sets a reference value 
for the fuel consumption per time and a reference value for the 
fuel consumption per work (i.e. reference fuel consumptions), and 
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the like. Furthermore, the indicating means 30 consists of the above 
described monitor device 22, and the difference between the above 
described fuel consumption per time which has been measured and 
the fuel consumption per time which has been set, and so on, are 
displayed on this monitor screen 26. 

In other words, this monitor device 22 constitutes the 
indicating means 30, and, on its monitor screen 26, apart from the 
above described engine state it is possible to display, as shown 
in Fig. 4, the difference between the fuel consumption per time 
A which has been measured (its actually measured value) and the 
fuel consumption per time SI which has been set (its set reference 
value) ; or it is possible to display, as shown in Fig . 5, the difference 
between the fuel consumption per work B which has been measured 
(its actually measured value) and the fuel consumption per work 
S2 which has been set (its set reference value); and the like. At 
this time, in Fig. 4, there is shown a graph with time displayed 
along the horizontal axis, and the fuel consumption per time (in 
liters/hour) displayed along the vertical axis. Furthermore, in 
Fig. 5, there is shown a graph with time displayed along the horizontal 
axis, and the fuel consumption per work (in liters/m 3 ) displayed 
along the vertical axis. 

The detection means for fuel consumption 31 may consist of 
a fuel sensor which detects the flow amount of fuel flowing, for 
example, in a fuel supply conduit, or the like. The detected value 
from this detection means for fuel consumption 31 is inputted to 
the calculation means 33, and, therein, the fuel consumption per 
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time is calculated. Furthermore, the work amount detection means 
32 may consist of a sensor which detects the loading amount of the. 
bucket, or the like. For example, for the work amount during loading, 
the loading amount of the bucket may be detected by a monitor camera 
or the like, and it may be obtained as (loading amount X rotational 
speed / time) , or the like; and, furthermore, for the work amount 
during transportation, it maybe obtainedby ( load amount X distance) , 
or the like. And the work amount which is detected by the work amount 
detection means 32 is inputted to the calculation means 33, and 
therein, the fuel consumption per work is calculated. It should 
be understood that it would also be acceptable, when detecting this 
work" amount, not to use a sensor, but to arrange to detect the loading 
amount of the bucket by visual inspection by an operator. 

Here, by the fuel consumption per time which has been set, 
is meant a fuel consumption per time which is set in advance by 
a manager or the like; for example, with an 80 ton class hydraulic 
power shovel, during heavy work which is performed at an 80% rating, 
this may be set to around 65 (liters/hour) , while, during medium 
work which is performed at a 65% rating, it may be set to around 
50 (liters/hour) , and, during light work which is performed at a 
50% rating, it may be set to around 40 (liters/hour) . Furthermore, 
by the fuel consumption per work which has been set, is meant a 
fuel consumption per work which is set in advance by a manager or 
the like; for example, this may be set to around 40 (liters/m 3 ) . 

Accordingly, with a construction machine constructed as 
described above, when performing work, the fuel consumption per 
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time or the fuel consumption per work is calculated, this is compared 
with the setting which has been set with the setting means 35, and 
the difference between them is displayed on the monitor screen 26. 
At this time, for example, as shown in Fig. 4, a graph may be displayed 
for the fuel consumption per time. In other words, along with the 
actually measured value A being displayed, the set reference value 
SI (65 liters/hour) is displayed. In this Fig. 4, the average of 
the actually measured value A over 10 hours is 60 (liters/hour) . 
Furthermore, for example, as shown in Fig. 5, for the fuel consumption 
per unit work, along with the actually measured value B being displayed, 
the set reference value S2 (40 liters/m 3 ) is displayed. In this Fig. 
5, the average over 10 hours is 50 (liters/m 3 ) . And, when the set 
reference value for the fuel consumption per time is exceeded, or 
when the set reference value for the fuel consumption per work is 
exceeded, display of guidance for encouraging improvement of fuel 
consumption is performed on the above described monitor screen 26. 
For this display of guidance for encouraging improvement of fuel 
consumption, "Fuel Consumption is High" or the like may be displayed. 

In this manner, during work, an operator in the operator cab 
11 is able todetect thedif f erence between the actual fuel consumption 
per time and the fuel consumption per time which has been set in 
advance, or the like. By doing this, based on this difference, the 
operator is able to make efforts to perform driving so as to bring 
the actual fuel consumption closer to the fuel consumption which 
has been set in advance. In particular, since, when the set reference 
value for the fuel consumption per time or the like is exceeded, 
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a display of "Fuel Consumption is High" or the like is provided, 
accordingly the operator is able to ascertain that the work or the 
like, which is currently being performed, is not being performed 
with good working efficiency, and he is enabled immediately to take 
measures to perform driving operation in order to enhance the fuel 
consumption. By the way, when driving, although the speed becomes 
slower if the engine rotational speed is lowered, the fuel consumption 
becomes better. Furthermore, by lowering the engine rotational speed, 
it is possible to drive with good efficiency by enhancing the fuel 
efficiency (the distance covered per one liter of fuel) . Due to 
this, operation to lower the engine rotational speed when driving 
is a type of driving operation which leads to improvement . Furthermore, 
if the engine is brought to its maximum rotational speed when using 
the working machine 4 for the work of excavating earth and sand, 
then the working speed is fast, and the output becomes maximum, 
but the fuel consumption is high. By contrast to this, if the 
rotational speed of the engine is lowered, although the working 
speed and the output are reduced, along with the fuel" consumption 
amount becoming lower, the fuel consumption efficiency is enhanced. 
Due to this, operation to reduce the engine rotational speed is 
a type of operation which leads to improvement during the work of 
excavating earth and sand. Furthermore, since the fuel consumption 
becomes high if the turning angle of the working machine is large, 
accordingly, in some cases, advice is also displayed to reduce the 
turning angle. 

Since, with the construction machine having the above described 
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type of structure, by visual inspection of the monitor screen 26, 
the operator is able, during driving of the vehicle and also during 
various types of work, to become aware of the above described display 
which encourages him/her to improve the fuel consumption, 
accordingly, during driving or during working (for example, when 
the working machine is being used during excavation or the like) , 
it is possible for him/her to make an effort so as to perform driving 
or operation while trying to enhance the fuel consumption, and thus 
it is possible to make a contribution towards the attainment of 
improved energy saving. Moreover, it is also possible to make the 
detection means and the control means of a simple structure, so 
that' it is also possible to achieve a reduction of the cost. By 
the way although, as in the above described embodiment , it was arranged 
to perform the display which prompts the operator to improve the 
fuel consumption or the like on the monitor screen 26 of a monitor 
device 22 which is fitted to this type of construction machine from 
the past, it would also be acceptable to provide a separate dedicated 
monitor device which is completely different from this type of already 
existingmonitor device 22 , and to arrange to display on this dedicated 
monitor device the guidance for operation directed towards 
improvement of the fuel consumption or the like. 

Furthermore, as another embodiment, a voice generator (not 
shown in the figures) may be provided in the operator cab 11, and 
it may be arranged to provide the guidance for prompting the 
improvement of fuel consumption by emitting a voice from this voice 
generator. At this time, it would be possible only to employ voice 
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presentation via this voice generator; or it would also be acceptable 
to use it together with the above described monitor display. In 
the case of voice presentation, the operator is able to become aware 
of the above described guidance while still looking forward through 
the front window 23 or the like, so that he is able to concentrate 
on the action of driving, and is able to perform operation and the 
like in a stable manner. However, with voice presentation, due to 
noise and the like in the workplace, it may happen that it is difficult 
to hear and appreciate the guidance, and it is possible to convey 
the guidance with the above described monitor display in this type 
of case as well. Due to this, if both voice presentation and monitor 
display are provided together, it is possible for the operator to 
be reliably informed of the guidance. 

And, as another embodiment, it is possible to arrange for it 
to be possible to change over the indicating means 30 between an 
ON state in which it displays the above described type of guidance, 
and an OFF state in which it does not display this type of guidance. 
In other words, for example, in the case of monitor display, it 
is possible to perform changing over by operating the push button 
27 of the monitor device 22. Furthermore, in the case of voice 
presentation as well, it is possible to perform changing over by 
providing a switch or the like which changes over the voice generator. 
In this manner, if it is possible to change over between an ON state 
in which guidance is presented, and an OFF state in which guidance 
is not presented, then, since it is possible to put the indicating 
means 30 into the OFF state when no consideration is being given 
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to the enhancement of fuel consumption, or the like, accordingly 
it is possible for the operator to concentration on driving operation 
or operation of the working machine, without any guidance being 
provided via the monitor display or via the voice display. Furthermore, 
if it is desired to perform operation to prompt the improvement 
of fuel consumption, then, if the indicating means 30 is put into 
the ON state, it is possible to present guidance for prompting the 
improvement of fuel consumption via the monitor display or a voice 
display or the like, so that the operator becomes able to make an 
effort so as to perform driving or operation with a view to the 
enhancement of the fuel consumption. It should be understood that, 
in a'case in which it is made possible to change over the indicating 
means 30 between ON and OFF, even though the calculation of the 
fuel consumption per unit time and the like are initially started 
when the indicating means 30 is put into the ON state, it would 
also be acceptable to calculate the fuel consumption per unit time 
and so on when the engine of this construction machine is started, 
irrespective of whether the indicating means 30 is ON or OFF, and 
to arrange to provide the above described display which prompts 
the operator to improve the fuel consumption via the monitor display 
or via the voice presentation, when the indicating means 30 is put 
into the ON state. 

Next, a second embodiment of the present invention will be 
explained. In the following explanation, the points of difference 
from the first embodiment will be focused on, and to structural 
elements or functions which are the same as in the first embodiment, 
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the same reference symbols will be affixed, and their explanation 
will be curtailed. 

With this embodiment, a hydraulic power shovel will be 
explained as an example, just as in the case of the first embodiment. 
In the hydraulic power shovel of this embodiment, there are provided 
a plurality of work modes which indicate the type of the basic work, 
in each of which the work load is different. In this embodiment, 
for example, there are the work modes "heavy excavation mode", 
"excavation mode" , and "fine operation mode" . When performing work, 
the operator him/herself is able to select any one of these work 
modes according to the details of the work which is to be performed. 
With the hydraulic power shovel of this embodiment, various different 
types of control are performed, according to the work mode which 
has been selected. Although a summary of each of the work modes 
is as given below, with regard to the detailed control procedures, 
since they are described in Japanese Patent 2,670,815, reference 
should be made thereto. 

The "heavy excavation mode" is a work mode for performing 
excavation work in which the load is great, and, when its operational 
characteristics are shown using an engine torque curve and a pump 
output curve, they are as shown in Fig. 6(a) . In other words, the 
engine rotational speed operates so as to be almost constant at 
N A , and the output of the pump (horsepower) also operates so as to 
be constant at PS A . 

The "heavy excavation mode" is a work mode for performing 
excavation work in which the load is medium, and, when its operational 
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characteristics are shown using an engine torque curve and a pump 
output curve, they are as shown in Fig. 6(b) . The curves shown with 
the broken lines are the curves for the heavy excavation mode. In 
other words, the engine rotational speed operates so as to be almost 
constant at N B/ and the output of the pump also operates so as to 
be constant at PS B . 

The "fine operation mode" is a work mode for performing 
comparatively fine operation when the load is small, and, when its 
operational characteristics are shown using an engine torque curve 
and a pump output curve, they are as shown in Fig. 6(c) . The curves 
shown with the broken lines are the curves for the heavy excavation 
mode. In other words, the engine rotational speed operates so as 
to be almost constant at N c , and the output of the pump also operates 
so as to be constant at PS C - 

As is clear from the above described operational 
characteristics of each of the work modes, the torque and the output 
when performing work in each of the work modes are different. In 
correspondence thereto, the fuel consumption also differs for each 
of the work modes. Accordingly, it is appropriate for the reference 
fuel consumption also to be set to different values for each of 
the work modes. Thus, in this embodiment, the set reference value 
for the fuel consumption (hereinafter sometimes simply termed the 
"reference value") is set to a value according to the work mode 
which has been selected, and it is arranged to compare it with the 
actually measured value of the fuel consumption, which has been 
obtained by measurement. 
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With the hydraulic power shovel according to this embodiment, 
a control circuit as shown in Fig. 7 is incorporated. In other words, 
this control circuit comprises : detection means for fuel consumption 
31, which measures the fuel consumption amount in order to calculate 
the fuel consumption per time; work amount detection means 32, which 
measures the work amount in order to calculate the fuel consumption 
per work; calculation means 33 for calculating the fuel consumption 
per time and the fuel consumption per work, based on the results 
of measurement by the detection means for fuel consumption 31 and 
the detection means for work amount 32; and indicating means 30 
for displaying the result of comparing the actually measured values 
of the fuel consumption per time and of the fuel consumption per 
work with their respective reference values. These various means 
31, 32, 33, and 30 are the same components as in the first embodiment. 
The control circuit of this embodiment further comprises: input 
means 40 which receives selection input of work mode and the like 
from the operator; engine and pump control means 50 which performs 
control of the engine and the pump; reference value determination 
means 51 which determines the reference values to be used in fuel 
consumption comparison, based on the information which has been 
receivedby the inputmeans 40; storagemeans 52 which stores reference 
values for the various different modes and the like, and fuel 
consumption comparison means 53 which compares the fuel consumption 
per time and the fuel consumption per work which have actually been 
measured with their respective reference values, and decides whether 
the actually measured values are less than or equal to the reference 
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values . 

The input means 40, for example, is made up by push buttons 
27 on the monitor device 22 (refer to Fig. 1). Here, an elevation 
view of the monitor device 22 is shown in Fig. 8. This monitor device 
22 comprises a monitor screen 26, which is the indicating means 
30, and a plurality of push buttons 27. Among this plurality of 
push buttons 27, there is a work mode selection button 27A for 
selecting the work mode. The operator selects the work mode by using 
this work mode selection button 27A. And this input means 40 notifies 
the work mode which has been selected by operation by the operator 
to the reference value determination means 51. 

In this embodiment, as will be described hereinafter, in 
correlation with the selection of the work mode, the respective 
reference values which correspond to the work mode which has been 
selected are set to the reference values of the fuel consumption 
per time and the fuel consumption per work, and comparison is performed 
thereof with the actually measured fuel consumption. On the other 
hand, it would also be possible to set fixed reference values 
irrespective of the work mode, and to perform comparison thereof 
with the actually measured fuel consumption. Whether or not 
correlation with the work mode is to be performed, is selected with 
a mode correlation / non correlation selection button 27B which 
is provided in advance on the monitor device 22. And the input means 
40 notifies to the reference value determination means 51, which 
of work mode correlation or non correlation has been selected with 
the mode correlation / non correlation selection button 27B. 
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The set reference values for the fuel consumption are stored 
in the storage means 52. For example, a table T may be stored in 
the storage means 52, as shown in Fig. 9. In this table T, there 
are stored, for each work mode, set reference values Lll through 
S31 for the fuel consumption per time, set reference values L12 
through L32 for the fuel consumption per work, and set reference 
values L41 and L42 for a common mode. These values may be set as 
desired by a work manager, or the like. 

Returning to Fig. 7, the explanation will now be continued. 
The reference value determination means 51 receives notification 
from the input means 40, and commands the fuel consumption comparison 
means 53 to select a reference value. For example, when the reference 
value determination means 51 has received notification from the 
input means 40 that work mode non correlation has been selected 
by the mode correlation / non correlation selection button 27B, 
it notifies the fuel consumption comparison means 53 to that effect. 
Furthermore, when work mode correlation has been selected by the 
mode correlation / non correlation selection button 27B, the 
reference value determination means 51 notifies the work mode which 
has been selected by the work mode selection button 27A to the engine 
and pump control means 50 and to the fuel consumption comparison 
means 53. 

Upon receipt of this notification from the reference value 
determination means 51 , the engine and pump control means 50 performs 
engine control and pump control, so as to operate the hydraulic 
power shovel at a power which corresponds to this work mode which 
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has been notified. 

For either one, or for both, of the fuel consumption per time 
and the fuel consumption per work which have been calculated by 
the calculation means 33, the fuel consumption comparison means 
53 compares together the respective actually measured value (s) and 
the reference value (s) . Here, the fuel consumption comparison means 
53 functions as selection means which selects the reference value (s) 
which are used in this comparison from the storage means 52, based 
upon the notification from the reference value determination means 
51. For example, when a notification of work mode non correlation 
has been received from the reference value determination means 51, 
then' the reference values L41 andL42 for the common mode are selected 
and acquired from the storage device 52, and are used as reference 
values for the fuel consumption comparison. On the other hand, when 
a notification of a work mode has been received from the reference 
value determination means 51, then the set reference values of the 
fuel consumption per time and of the fuel consumption per work which 
correspond to the work mode which has been notified are selected 
and acquired from the storage device 52, and are used as reference 
values for the fuel consumption comparison. 

And, when the result of this comparison is that the actually 
measured value (s) are larger than the reference value (s) , then the 
fuel consumption comparison means 53 commands the indicating means 
30 to display this comparison result. The display state for the 
comparison result may assume any of various different forms; for 
example, it would be acceptable to output a predetermined message 
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in order to prompt the operator to improve the fuel consumption, 
and to warn the operator; or, it would also be acceptable, as in 
the first embodiment, to display a graph like the one shown in Fig. 
4 on the indicating means 30. Furthermore, in the same manner as 
with the first embodiment, apart from the display on the indicating 
means 30, it would also be acceptable to notify the operator via 
different output means, such as via voice or the like. 

Next, the procedural flow for performing the comparison of 
the fuel consumption per time and the fuel consumption per work 
will be explained according to the flow chart shown in Fig. 10. 

First, the operator operates the mode correlation / non 
correlation selection button 27B of the input means 40, and selects 
whether or not the reference values for the fuel consumption will 
be correlated with the work mode. When the work mode determination 
means 51 receives a notification from the input means 40 to the 
effect that work mode non correlation has been selected, then it 
notifies this to the fuel consumption comparison means 53 to that 
effect, and the fuel consumption comparison means 53 refers to the 
storage means 52, and selects the set reference values (L41 and 
L42) of the fuel consumption per time and of the fuel consumption 
per work for the common mode (Sll: NO; S12). 

On the other hand, when the work mode determination means 51 
receives a notification from the input means 40 to the effect that 
work mode correlation has been selected (Sll: YES) , then it further 
receives a notification of the mode which has been selected with 
the work mode selection button 27A of the input means 40 (S13) . 
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The work mode determination means 51 notifies the work mode that 
has been selected to the fuel consumption comparison means 53, and 
the fuel consumption comparison means 53 refers to the storage means 
52, and selects the set reference values of the fuel consumption 
per time and of the fuel consumption per work which correspond to 
the work mode (S14). With this, the initial setting is completed. 

And, after the initial setting has been completed, in the same 
manner as in the case of the first embodiment, the calculation means 
33 calculates the fuel consumption per time, based on the fuel 
consumption amount within a predetermined time period which has 
been measured by the detection means for fuel consumption 31 (S15) . 
Furthermore, the calculation means 33 calculates the fuel 
consumption per work, based on the fuel consumption amount within 
a predetermined time period which has been measured by the detection 
means for fuel consumption 31, and on the detection means for work 
amount 32 (SI 6) . 

The fuel consumption comparison means 52 compares (S17) the 
actually measured values of the fuel consumption per time and of 
the fuel consumption per work which were calculated in the steps 
S15 and S16, with the respective reference values which were selected 
in the step Sll or the step S14. And, when the actually measured 
value of either one thereof, or of both thereof, exceeds the reference 
value (S17: YES) , then a warning such as a display or the like which 
prompts the operator to improve the fuel consumption is displayed 
on the indicating means 30 (S18) . If both of the actually measured 
values are less than or equal to their reference values (S17: NO), 
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then this step S18 is skipped* 

And the procedures from the step S15 through the step S18 are 
repeated until the work is completed (S19) . 

By doing this, for the reference values which are compared 
with the actually measured values of the fuel consumption per time 
and of the fuel consumption per work, it is possible to set reference 
values corresponding to the work mode. By comparing reference values 
which differ according to the work mode, with the actually measured 
values, it is possible to instruct the operator to improve the fuel 
consumption in an efficient manner. Moreover, by only selecting 
the work mode, it becomes possible to set the reference values in 
correlation therewith. Furthermore, it is also possible for the 
operator him/herself to select whether or not the setting of the 
reference values for fuel consumption is to be correlated with the 
work mode. 

Although concrete embodiments of this invention have been 
explained above, this invention is not to be considered as being 
limited to the above described embodiments; within the range of 
this invention, it is possible to implement various changes. For 
example, as far as the position of the monitor device 22 is concerned, 
it is desirable for this to be a position with which, when the operator 
sits in the cab seat 13 and drives this construction machine, or 
performs work using the working machine 4, he is able to observe 
this monitor screen 26; but it is not to be considered as being 
limited to the position of Fig. 1. Furthermore it would also be 
acceptable, when performing monitor display, to display numerical 
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values only, without making them into graphs as shown in Fig, 4 
and Fig. 5. If a display on a monitor is provided as the display 
which prompts the operator to improve the fuel consumption, then 
it is acceptable for this display to be characters only; or if a 
drawing is displayed for prompting the operator to improve the fuel 
consumption, then it would also be acceptable to display only this 
drawing. Yet further, as the measurement of the fuel consumption, 
it would also be acceptable to perform it every predetermined time 
period (for example, 15 minutes), or to perform it regularly; and, 
as for the display, it would be acceptable to provide it every 
predetermined time period, or to provide it regularly, together 
with 1 the measurement. Still further, it would be possible for the 
set reference value for the fuel consumption per time and the set 
reference value for the fuel consumption per work to be set as desired 
by a works manager or the like. Even further, with regard to the 
display, it would be possible only to provide a display relating 
to the fuel consumption per time, or only to provide a display relating 
to the fuel consumption per work; or it would be possible to provide 
a display relating to both the fuel consumption per time and the 
fuel consumption per work. Still further, it would be acceptable 
to provide setting means 35 (refer to Fig. 3) or the like externally 
to the machine, and to set, with the above described setting means 
35, set values (the set reference value for the fuel consumption 
per time and the set reference value for the fuel consumption per 
work) which are standard values for driving operation with good 
efficiency, by arranging to transmit those set reference values 
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to the construction machine by using, for example, satellite 
communication means or the like; or, it would also be acceptable 
to calculate the work amount and so on for this construction machine 
externally to the machine, and to transmit this calculated value 

(the actual work amount) , or a fuel consumption per work or the 
like which has been calculated based on this calculated value, to 
the construction machine by using the above described satellite 
communication means or the like. If various types of data 

(information) are transmitted from externally to the construction 
machine in this manner, then it is possible to reduce the number 
of devices which are mounted to the construction machine, so that 
it is possible to anticipate simplification of the machine, and 
moreover, it is possible to set the timing of transmitting these 
various types of data to the machine as desired, so that it is possible 
to provide the display which prompts the operator to improve the 
fuel consumption at a good timing, such as when he is not performing 
driving operation at good efficiency, or the like. It should be 
understood that the construction machine "is not limited to being 
a hydraulic power shovel; it could also be a crane or any of various 
types of crusher. 
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